Differential exposure of the major gangliosides in rabbit thymocytes to Vibrio cholerae neuraminidase.
Neuraminidase treatment of lymphocytes is known to cause changes of cellular responses in several biological phenomena, but the molecules modified on the cell surface by neuraminidase are not known in detail. Rabbit thymocytes, which contain tissue-characteristic gangliosides, were treated with Vibrio cholerae neuraminidase, and the susceptibility of the cell surface sialic acid residues was examined. The amount of sialic acid released from the thymocytes at the highest level was 42.4 nmol per 1 X 10(9) cells, among which 26.5% was from gangliosides. Ninety-three percent of the VI3NeuGc-nLc6Cer, 84% of the IV3NeuGc-nLc4Cer, and 50% of the II3NA2-LacCer in the thymocytes was hydrolyzed to nLc6Cer, nLc4Cer, and LacCer, respectively, but II3NA-LacCer was completely cryptic. Also, among the molecular species of II3NA2-LacCer, C20:0- to C24:0-containing, but not C16:0- to C18:0-containing molecules, were susceptible to neuraminidase. After neuraminidase treatment, nLc4Cer and nLc6Cer became the major glycosphingolipids, and a 15-fold increase of radioactivity incorporated into the glycosphingolipids was observed by the galactose oxidase-sodium borotritide procedure, suggesting that the beta-galactose of the glycosphingolipids produced by neuraminidase treatment is accessibly to the several ligands which are functionally associated with lymphocytes.